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MAINTENANCE SUPPORT RESOURCE FORECASTING MODELS:
EQUIVALENCE TESTING OF RELIABILITY AND MAIN{ENANCE :
MODEL AND EXPECTED VALUES MODEL . .

I. INTRODUCTION

The Air Force Human Resources Laboratory (AFHRL) created the Maintenance
Manpower Model which uses the Logistics Composite Modeling (LCOM) simulation
software. Also the Laboratory bas developed two average value models: the
Reliability and Maintainability Model (R&M) and the Expected Values Model
(EVM=EXPVAL). These three models basically address the same maintenance
» support resource needs--humans, spares, and equipment.

Volume I of this technical paper analyzes these three models in terms of-
(a) how they relate to each other, (b) the minimal data requirements of each
model, and (c) how the models can best be used in the weapon system
acquisition process (WSAP). This volume II of the technical paper gives the
results and recommendations of the study after testing the two average value
j models. This limited equivalence of osutput testing is used to help determine
1 whether the models generate roughly equivalent results.

II. TESTING RESULTS BETWEEN AVERAGE VALUE MODELS -

The average value models R&M and EVM were run using the same basic
Extended Form 11 data bank. Duve to time and resource constraints, no LCOM
tests were made. Furthermore, LCOM uses an operations scenario data input in
addition to the maintenance action network which EVM and R&M do not require.
(Appendix A includes examples from the R&M and EVM test results.)

One of the main difficulties with studying developing computer models,
such as the EVM, R&M, and LCOM, is that any documentation of the models is out
of date with the evolution of the program. Fortunately, LCOM is controlled
and has stabilized after years of development. The R&M and Reliability,
Maintainability, and Cost Model (RMCM) use the same R&M data base as input.
RMCM has been developed further than the R&M to incorporate real number crew
size input capability per task. Also, there are special versions of the R&M
(only available on the Honeywell) that have special additional computation and
printout capabilities.

Comment on the two versions of R&M used for this study

During this comparison study, minor modifications to the R&M were made in
order to generalize its input and outputs. The first version of the R&M used
for the teat runs has changes 1 and 2 as listed in the following paragraph.
The second version has all three changes. Because of problems described later,
the second capability was only used as a crew size input, not for compressing
the networks. Because R&M has a common database link with the RMCM, it was
important to use the RS&M datsbase in the same manner as the RMCM. Another
consideration has been that the interactive portion of the RMCM already




exceeds the daytime usage limit of the Aeronautical Systems Division (ASD)
Computer Center operating procedures. Therefore, any change which causes an
increase in core requirements is detrimental to the usability of the RMCM at
ASD.

The following minor experimental adjustments were made to the R&M:

1. The Flight Line Support Equipment computations and printouts were

" included in the R&M. These were transferred from the specialized Honeywell
. version of the RSM to the Controlled Data Corporation (CDC) host computer

version.

2. The real number crew size input computations were added to the R&M.
Care was taken to ensure that the input card fields used for this new data
were the same as those already being used on the latest version of the RMCM.
Appendix B shows how the real number crew size field can be used to compress
several different actions of the same kind into one. The input/outputs of
this effort are shown as the first of the two trial runs of the R&M in

Appendix A.

The real number crew size allows more complex networks to be compressed
into R&M network structure. The maintenance manhours (MMH) for the compressed
tasks compare favorably with the uncompressed network in the EVM except where
extremes in the values encountered were too great, and where accuracy was lost
because of only a three-column input field size. However, the mean time to
repair (MITR) and availability factor values for these compressed task
networks are usually incorrect because they do not take into account the
weighted crew sizes. Therefore, these two modifications to R&M did not prove
to be sufficient., Although the MMH outputs of the modified R&M cowmpare
favorably with the MMH of EVM, most of the other output values are incorrect.
The core requirement for this version is 1250004 words on the CDC computer.

3. A second version of R&M was developed dnd allows more than ome input
card for the times and probabilities when there is greater than one task of
the same kind of action. The previous two changes were retained in this
second version. The task times and probabilities on the first card of a
subsystem or Line Replaceable Unit (LRU) correspond with the Air Force
Specialy Codes (AFSCs) on the first resource card for that subsystem or LRU.
The times and probabilities on the second card correspond with the second card
of AFSCs for the same subsystem or LRU, etc. This does not significantly
change the structure and logic of the program, but it does enhance the outputs
greatly. This is seen in the second of the two test runs of R&M 1nput/output

(1/0) in Appendix A.

The core requirement for this version is 142000g on the CDC. This is no
problem for daytime batch jobs, but to include this capability in the RMCM
interactive program would push the core requirement beyond any reanonable
daytime interactive allotment on the ASD Cowputer Center CDC.

The results of these trial runs are that the subsystem availability, MIIR,

and MMH figures are correct, except for the breaskout of the remove/replace
(R/R) flight line tasks where there is more than one R/R action represented,




and each action goes to a different shop entry. (See the plot for subsystem
DUMIC2=1C200 in Appendix A). 1In addition, the flightline MMH summaries and
cost values per 1000 hours are computed incorrectly because of the inherent
method used to summarize values for the MMH per task type.

Table 1 shows a summary of the output results of the equivalence tests.
Appendix A gives annotated examples of two of the five subsystems which were
run through the EVM and through versions 1 and 2 of the R&M models. Appendix
C shows the job flow used on the CDC host computer in order to make the test
Tuns.

Types of L] Spare Parts MTTR Line Printer Sub!

system FL SE | MMH/KFH per
Outputs Requirements Plot of Network Availability ({Utilization| AFSC scross WS
VodeT
| i 1 |
| i | { | { )
EWM | Values Values good. Doesn't Visua) aid shows | Doesn‘t have. | Values { Values (giver
-1 good. have, network logic. | gaod. { per scriies;
| are gooc.
| ! | {
T ] I i
{ lI | | g
: values | Doesn't have. Values Doesn't have. Values wrong | Values { Values gooe
LM | good for | srong for for weighted wrong for | for compresses
Version 1 [compressed| wefighted crewsize weighted | network when
| network | crews ize | networks, | crewsize | input values
{when input} tasks. { { networks. | not too
|values not i | extreme.
{ too | i
| extreme. : :
] 1 1] T
| |
Good Doesn't have. | Good Ooesn’t have. Values good. values | Flight Line
} unless unless good., | summary values
A {there are there are | are wrong, s¢
Version 2 | separate separate | this output
shop shop { should be
entries, | entries, { taken out of
| then FL | then FL | { this version.
values | values |
are wrong. | are wrong. |
1 {

Table 1 RLM and EVM Test Results

I111. DISCUSSION AND RECOMMENDATIONS

Within the limits of the structure of the R&M program logic, the inability
to represent multiple parts going to several shops in a summary R/R task
cannot be corrected without a great deal of programmer time and computer core
expenditure. The error in computing R&M flight line MMH summaries and cost
values could probably be resolved with about 40 hours prograsmer time and a
small addition to the core requirement (or 10 hours programmer time and
200008 additional core requirement). In any case, the second modified
version of R&M can be used quite successfully as long as the user is aware of
these limitations of the inputs and outputs.

The present R&M should be used with caution by those who need R&M types of
output and who want access to the whole Coordinated Human Resource Technology
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(CHRT). (Volume I of this technical paper, Figure 1, and Reference 4 provide
information about CHRT.) The R&M can only be used when there is a simple
network to deal with. If there are multiple parts that go to different shops
represented in a summary R/R task, then the flight line breakout values by
task are no longer valid. :

If the third change necessary to correct the R&M logic were also
incorporated into RMCM, it would require too much core. The user would not be
able to run such apn improved version of the RMCM interactively at the ASD
Computer Center during the daytime. Therefore, it is recommended that a new.
average value model be written to work in conjunction with LCOM.

Until a new average value Model is developed, the EVM with its very simple
HHH and parts usage outputs should still remain the average value model for
LCOM users because of its direct interface with the LCOM Extended Form. 1l
input. However, LCOM users are often spoiled by the unlimited number of ways
in which a weapon system network can be set up. To better satisfy the LCOM
users, the EVM network tracing logic should be rewritten in Simscript II.5 to
allow the EVM to interpret the Extended Form 11 data in the same way LCOM
does. The more extensive R&M computations and outputs should also be added.
Such a model could give the flexibility of network input to the user through
the network node tracing capab111ty of EVM, and provide the greater output
capabilities of R&M.

Finally, the users of LCOM and R&M should have the average turn—around
time computations and output added to the new average value model. At
present, one of the wmain problems with using either of the average value
models in the early stages of the WSAP is that there is no readiness testing
capability. If the expected value turn—around times were calculated and
listed in the R&M, this would be the expected mean time to repair along three
different paths finishing at (a) cannot duplicate discrepancy, (b) minor
maintenance on aircraft verification, and (c) R&R verification entering shop.

For the EVM, the turn-around times, or delta times, would be computed
similarly, i.e., following any flight line network path either to the end or
to where it enters the shop. Making this addition to each of the present
models should be relatively easy.

Until the networks are run in LCOM, the user cannot see all the effects of
the interaction of the turn-around time of several pieces of equipment on the
readiness capability. However, an expected value model could show that
because of access constraints, the R&R path for a certain design line
replaceable unit (LRU) takes 2.5 hours, while a proposed scenario lead time
for aircraft preparation might only be 2 hours. An average value model, with
the additional expected turn~around time output, could be a useful quick
response, interactive design evaluation tool for «catching basic design
problems which impact the readiness capability of the weapon system.

Volume I of this technical paper concluded that, "LCOM can be used at
gross levels of detail in early phases of the weapon system acquisition
process (WSAP) to compare the impact of alternative maintenance and deployment
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concepts. LCOM is the only model of the three which can show impacts of the
design, support resources, and concepts on sortie generation/readiness
capability. However, many design trade-offs do not require a full assessment
of readiness impact. They may be at a detailed level which would be lost in
the noise of a full system analysis, but individually contribute to reduce
support costs and improve availability. Similarly, first cut looks at a
variety of design options can be used on reliability and manhours. The full
system impact need only be assessed for the final decision. The EVM and R&M
models are designed to provide quick turnaround answers to isolate details,
design differences and exploratory trade-offs."

By developing a new average value model that incorporates the best
qualities of the EVM and R&M models and by adding the expected turnaround time
calculation to it, a more accurate, usable average value model would be
available to complement the computer simulation wmodel, LCOM. This new,
improved model would also give design engineers the reliability and
maintainability figures of merit they need for design trade-off studies.
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APPENDIX A: TWO SUBSYSTEM SAMPLE INPUT AND OUTPUT
OF EQUIVALENCE TESTING OF EVM AND R&M




Y af

{0 )F 25. (1 )E .70

F18100 /7 M1BIOO

‘ / .60
| / 2431F0
t / 10SEQT

/

(1 )E 170
/ M1B101
/ 1.60
/ 2534XJ
/ 1DSEO]

/
(v )E .040
L / 18102
/  1.90
/ 2423%J
/ 1DSEO)

ot

SHOP
.50
2431F0
10SE02

PRENODE TASK NEXTNODE

AB100 F1B100  AB101
AB101 M18100
AB101 M1BI01
AB10} M18102
AB101 RIB100  AB102
AB102 SHOP STEST]
STEST! CDUMOT  SAB10O
SAB100 Wi8100
SAB100 QPART

-

CoUMO1

SELECTION
MOUE

oooOoomMmMmMmMMmMmM

EVM INPUT PER SUB>YSTEM 1B100

LINE PRINTER PLOT FOR 18100

/
(1 )E .080(2 )0 ....(T1)C ....{00)D ....
R1B8100 /*W18100

6.60

/ 2534XJ

/
(00)D ....

QPART
EXTENDED FORM 11 INPUT

MSBF or NCLOK ELAPSED TIME IN CREWSIZE
PROB. TENTHS OF HOURS
25 18100
2 18100 6 2
A7 18100 16 2
.04 18100 19 2
.08 18100 5 2
18100
18100
18100+ 66 2
18100

AFSC

.95
431F0
534xJ
423xJ
431F0

534%u

SE*S

1 0SEO!
1 DSEO1
} DSEO)
1 0SE02

Dy




PLOT FOR CDUMOY
(O1)E .340(1A)D

«o.s(18)D ....

EVM INPUT PER SUBSYSTEM CALL SECTION

/ PTSNOK nr%xm *GRELES PLOT FOR CTSTO!
/ .20
/ 13265A (01)D eee JF15.( D eeeu( )D ou..
/ 10SEQS DCRMTQ  FTST MFIXTS  *GRELES
/ 5.00
(01)E .660 13265A
/ PTSOK 232678
/ 1DSE07
(01)C ....
CTSTO!
EXTENDED FORM 11 INPUT
PRENODE TASK  NEXTNODE  SELECTION MSBF or  NCLOK ELAPSED TIME IN CREWSIZE AFSC AFSC or AFSC or
, MOOE PROB. TENTHS OF HOURS SE SE
= COUMOY  FTSNOK SOUMIA E .34 oM 23
COUMOY  FTSOK 3 .66 oMY 23
COUMOT  CTST c TOUM 23
SDUMIA  MFIXO! SDUMIB h) TOUM1 23 .2 29L 1 3265A 1 DSEOS
SDUMIB  GRELES D TOUMY *23
CTSTOl  DCRMTQ TSTO ) TEST 23
1ST0 FTIST  TST1 F 15 TEST 23 .95
ST MFIXTS TST2 D TEST 23 5.0 291 1 32654 2 32678 1 DSEO7
TST2 GRELES ) TEST *23
- rcgirtdh s YPininadlil & ™ L




COMPRESSED PLOT FOR R&M

(0 )F 25.(1 )E .980
F1B100 / M1B100

/ 1.00
/.926431F0
/.591534xJ
/.165423xJ
/1. DSEOY
/
(1 )E .080(2 )0 ....(T1)C ....(00)D ....
5 RIBIC0  SHOP COUMO1  /*N1B100
.50 /  6.60
2. 431F0 /2.534X3
1. DSEO2 /
(00)D ....
QPART
= CR DUMIB] - 18100 0
CR DMSIBY -} 18100 0
SF DUMIB -1 0SEO2 DSEO) 1
LF DUMIB] -1 431F0 431F0 3
LF DUMIBI -2 534%J 0
LF DUMIB] -3 423 0
LS DMS1B] -1 534%J 32654  3265A
LS DMSIB1 -2 32678
TS pMSIBI -1 6.6 0.0 0.0 0.0 0.0 1.2 5.0
TFOWMIB! -1 0.0 0.0 0.0 .5 1.0 0.0 0.0
PF DUMIB] -11.00001.00000.0000 .0800 .9200 .0800 .9200
PS DMSIBY -1 .08000.00000.00000.00000.0000 .0272 .0053
SS OMSIBY -) DSEQS 0 DSE05 DSEQ7
WF 0iM1B) -1 25.0 0.0000

o

on

RIM INPUT PER SUBSYSTEM 1B100 - TEST ONE

SEE EVM PLOTS FOR
CDUMOY AND CTSTOV
CALL SECTIONS

DESCRIPTION

1 Cross Reference - WUC
#LRU'S in subsystem
St - Flightline (FL)

2.926 FSL per FlightTine tasks
591 Real # crewsize on right
165

AFSL per Shop tasks

Real # crewsize on right
;asE E;n ;or @ usgs
ask time for T1ightTine
Prob. of occurrence per FL tasks
Prob, of OCCUrrence per Shop task

3 -

y aATues per

R e e~ e




£l

CR
R
SF
LF
LF
LF
Ls
LS
15
TF
TF
TF
PF
PF
PF
PS
sS
MF

DuM1B1
DMS1BY
DUM1B1
DuM1B1
DUM1BY
DuM1B)
pMS181
DMSIB
DMS1B1
DUM1B)
oumigt
OUM1BY
DumM1B1
DuM1BY
puMisl
DMS181
DMS1B1
oumIgl

-1 18100 ©

-1 18100 ©

<1 DSEO2

-1 431F0

-2

-3

-1 534XxJ

-2

-1 6.6 0.0 0.0

-} 0.0 0.0 0.0 .5

-2 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

-30.00000.00000.0000 .
-1 .08000.00000.00000
-1 DSEQS

-1 25.0 0.0000

" RAM INPUT PER SUBSYSTEM 1B100 - TEST TWO
PLOTS FOR 18100 AND CALL SECTIONS SAME AS EVM

DSEOT 1
A31F0 3 2. 2.
534XJ 0 2.
423X3 0 2.
3265A 3265A 2 2. 1.
32678 O
0.0 0.0 1.2 5.0 1
.6 0.0 0.0 3
1.6 0.0 0.0 0
1.9 00 0.0 O
.7100 .0800 .7100 3
.17000.0000 .1700 0
.04000.0000 .0400 ©
.00000.0000 .0272 .0053 1
0 DSEO5 DSEO7 1

1.
2

DESCRIPTION

Cross Reference - WUC
# LRU's in subsystem
g% - Ell§§t!§0e iEE{
per tlig ne tasks

AFSC per shop tasks

Task time for shop tasks
Task time for flightTine corres~
ponding with each AFSC on LF caro

Prob. of occurrence per FL tasks
corresponuing with each AFSC on
LF card ‘

Prob of occurrence per shop tasks

SF-SFg_g
eliability Mean Values per FL

e e

RN

=

——— .
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1.

3.

5.
6.

7.
9.

EVM OUTPUT FOR SUBSYSTEM 181009

AFSCY  AGED

WU 431F07  DSEQ1 534X 423%J DSE02 3265A DSEQS 32678 DSEQ7 TOTAL TOTAL
18100

ON 37.282  30.96 21.76 6.08 1.604 2.37 1.31 2.13 1.07 69.93 34.93

OFF 0.00 0.00 42,243 0.00 0.00 0.00 0.00 0.00 0.00 2.8 0.0
acc?

ON 87943.05 30.96 52721.01 7224.08 1.60 2.37 1.3 2.13 1.07 14789z.64 34.93

OFF 0.00 0.00 44.74 0.00 0.00 0.00 0. 0.00 0.00 44.7¢  0.00
WUC Sum 37.28 30.96 64.00 6.08 1.60 2.37 1.3 2.13 1.07 111.87 34.93
ACC SUM  87943.05 30.96 52765.75 7224.08 1.60 2.3 1.31 2.13 1.07 TA337.56 34.93
PART8 = QPART HAS ACTION TAKEN CODE OF Q WITH ACCUM. FREQUENCY = 3.20000 FOR NCLOK = 18100

Resources required to maintain work unit code (WUC) 18100.

a. Those beginning with numbers are Air Force Specialty Codes (AFSC), i.e. human.

b. Those beginning with letters are Aerospace Ground Equipment (AGE) which is also callea Support Equipment (SE).
Expected maintenance manhours (MMH) per AFSC for On-equipment maintenance.

Expected MMH per AFSC for Off-equipment maintenance.

Expected AGE {or SE) utilization time for On-equipment.

Summary of expected MMH for all AFSC's working on subsystem 1B100 - broken out be On- ana Of f-equipment.

Summary of expected AGE (or SE) utilization time for all AGE being used to maintain subsystem 18100 - broken out by
On- and Off-equipment,

Various levels of summaries including accumulative summary across the weapon system.

Spare parts expected frequency of use for Subsystem 18100.

An optional output of EVM is a line printer network plot of the Extended Form 11 input. See the EVM input for an
example of the optional plot.
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EVM OUTPUT FOR CALL SECTION SUBSYSTEMS CDUMOI ana CTSTO1

AFSC4 AGES
wuC 3265A! DSEO5 32678 DSEO7 TOTAL TOTAL
COUMOY

ON .742 .413 .67 .33 1.4) .74
OFF 0.00 0.00 0.00 0.00 0.00 0.00
AFSC AGE
wuC 3265A 32678 DSEO7 TOTAL TOTAL
CTSTO1
ON .33 .67 .33 1.00 .33
OFF 0.00 0.00 0.00 0.00 0.00

Resources required to maintain work unit code (WUC) 1B100.
a. Those beginning with numbers are Air Force Specialty Codes (AFSC), i.e. human,

o

b. Those beginning with letters are Aerospace Ground Equipment (AGE) which is also calleo Support Equipment (SE).

Expected MMH per AFSC for 1 failure requiring On-equipment maintenance.
Expected AGE utilization time for 1 failure requiring On-equipment maintenance.
AFSC summary MMH for 1 failure.

AGE summary utilization time for 1 failure.
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SUBSYS. AGE
DUMTBT

SUBSYS.
BUMTBY

R&M OUTPUT FOR SUBSYSTEM 18100 - TEST ONE  FLIGHTLINE SE UTILIZATION

SE - DSEO2

CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL

MEAN TIME TO REPAIR

SUBSYS. AGE TS CND R+R MAC
DOWTBT 0.0000 0.0000 0.0000 0300 0.0000
SE - DSEO2

CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL
MEAN TIME TO REPAIR PER 1000 FLIGHT HOURS
TS CND R#R MAC
0.0000 0.0000 0.0000 1.6000 0.0000

SE - DSEO!

CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL

MEAN TIME TO REPAIR

SUBSYS. AGE TS CND ReR MAC
BOMTBT 0.0000 0.0000 0.0000 0.0000 * 3200
SE - DSEO?

CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL
MEAN TIME TO REPAIR PER 1000 FLIGHT HOURS

AGE TS CND ReR MAC
0.0000 0.0000 0.0000 0.0000 *36.8000

VR+R
0.0000

VR4R
0.7000

VR4R
0.0000

VR+R
0.0000

VMAC
0.0000

VMAC

0.0000

VNAC
0.5000

VMAC
0.3000

TOTAL
040

TOTAL
T.800

TOTAL
T

TUTAL
*38.800

*Points out problem for requiring weighted crewsize for AFSC but not for SE's when merging, only if not all crews use

the SE.

B e
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ALM OUTPUT FOR SUBSYSTEM 18100 - TEST TWO  FLIGHTLINE SE UTILIZATION
SE - DSEQ2
CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL
MEAN TIME YO REPAIR
SUBSYS. AGE 15 CND R+R MAC VR+R VMAC TOTAL
DUMTBT 0.0000 0.0000 0.0000 04800 0.0000 0.0000 0.0000 —.J040
St - DSE02
CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL
MEAN TIME TO REPAIR PER 1000 FLIGHT HOURS
SUBSYS. AGE s CND R4R MAC VR4R VMAC TOTAL
DOMTBT 0.0000 0.0000 0.00C0 1.6000 0.0000 0.0000 0.5000 .
!
SE - DSEO! :
,. CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL |
~4
MEAN TIME TO REPAIR '
SUBSYS. AGE 15 CND R4R MAC VR4R VMAC TOTAL
DUMIBY 0.0000 0.0000 0.0000 0.0000 .J750 0.0000 0.7000 =T
SE - DSEO!
CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL
MEAN TIME TO REPAIR PER 1000 FLIGHT HOURS
SUBSYS. AGE 15 CND ReR MAC YRR VMAC TUTAL
DORTET 0.0000 0.0000 0.0000 0.0000 30.9500 0.7000 0.5000 30.9566
4
-y - w— ——— m 1
! N ) ‘
5 ‘ z J
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REM OUTPUT FOR SUBSYSTEM 1B100 - TEST ONE AND TEST TWO SE REPAIR TIME (Continuea)

SE-DSEQS CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY MODEL
MTTR- ~MMH - ~MMH/1000 FH-
TO# TD REP TS REP  TOTAL TO REP TS REP  TOTAL TD REP TS REP  TOTAL

DMSIB1 O  .0326  .0265 .0591 .0326 0795 .112] 1.3056 3.1800 4.4856
OUMIB1 —.03%6 .0Z65 .US9T 0326 .

-MTTR/1000 FH- *UP /KFH
TD REP TS REP  TOTAL 21.12000
T305%6 T.0800 2.365%6 212000

*Expected TD uptime per 1000 FH, i.e. expected SE usage time per 1000 FH.
(1000. /urHBMA ) * (MTTR*MT TR +MT TRy )

TD = Test drawer
TS = Test station




R&M OUTPUT FOR SUBSYSTEM 1B100 - TEST ONE (Continued)

AFSC~431F0 § V.00 CH3E UNSCH $ 1.00
CH3E UNSCH I
MMH/KFH COST/KFH COST/KFH
FL 37.27680 37.27680 DMS181 42.24000
DUM1IBT 37.27680 . fL 21.74800
ouM1B1 - 58880
AFSC-423%J  § 1.00 CH3E UNSCH $ 2.00
CH3E UNSCH _
M /KEN COST/KFH COST/KFH
FL 6.07200 6.07200 DMS1BY 4,73120
13 oMIBY “B.07200 . fL 0.0000V
DUM1BY “%.73120
AFSC-32678  § 2.50 CH3E UNSCH
MM /KEH COST/KEH
DMS181 2.12000 5.30000
FL 0.00000 0.00000
DUMIBY ~Z- 12000 .
;
E
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R&M OUTPUT FOR SUBSYSTEM 1B100 - TEST TWO (Continued)

AFSC-431F0 $ 1.00 CH3E UNSCH AFSC-534XJ § 1.00 CH3E UNSCH
MMH /K FH COST/KFH MMH/KFH COST/KFH
FL 65.12000* 65.12000 DMS181 42.24000 42.24000
DUM1BY $5.12000 $5.12000 FL 61.92000* 61.92000
DUMIB] 108, 107, 76000
AFSC-423xJd § 1.00 CH3E UNSCH AFSC-3265A $ 2.00 CH3E UNSCH
MMH /KFH COST/KFH MMH/KEH COST/KFH
FL 61.92000* 61.92000 DMS181 2.36560 4.73120
D . . FL 0.00000 0.00000
DUM1BI . .
AFSC-3267B § 2.50 CH3E UNSCH
MMH/KFH COST/KFH
DMS1B1 2.12000 5.30000
FL 0.00000 0.00000
DUMIB] 2. 12000 .
*Incorrectly computed values. They are much too big.
M
| |
- ©




REM OUTPUT FOR SUBSYSTEM 1B100 - TEST ONE (Continued)

CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM INHERENT FLIGHTLINE AVAILABILITY

SUBSYSTEM AVAILABILITY

Oum1B) .96301

[Report Option #13 Part 1]

MTTR FOR ALL SUBSYSTEMS CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY

SuBSYS
ALY

N
>

AGE F/L
0.0000

TS/FL R#R YRR CND A/C M A/C VM A/C  SHOP  TOT/OUT
0.0000 .0400 0.0000 0.0000 .92002 0.0000 .5280 1.4880

{Report Option #13 part 2]

MMH FOR ALL SUBSYSTEMS CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY

SUBSYS

AGE F/L

IS/FL R#R VRHR  CND A/C M A/C M A/ SHOP T0T/0UT

DUMIB1

0.0000

0.0000 .0800 0.0000 0.0000 1.5474  0.0000 1.0560 2.6834

1. Yalue should be .9685
2. Value should be .774




CH3E UNSCHEDULED MAINTENANCE

R&M OQUTPUT FOR SUBSYSTEM 1B100 - TEST TWO (Continued)

RELIABILITY AND MAINTAINABILITY

SUBSYSTEM INHERENT FLIGHTLINE AVAILABILITY

SUBSYSTEM

AVAILABILITY

DUM1B1

MTTR FOR ALL SUBSYSTEMS

SUBSYS  AGE F/L TS/FL

. Dumigl

N
N

0.0000  0.0000

MMH FOR ALL SUBSYSTEMS
SUBSYS

.9685

[Report Option #13 Part 1]
CH3E UNSCHEDULED MAINTENANCE
RHR CND A/C
0.0000

RELIABILITY AND MAINTAINABILITY
VM A/C SHoP
0.0000 .52800

VR+R M A/C

.77400

T0T/0UT
1.34200

.04000 0.0000

[Report Option #13 Part 2]

CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY

AGE F/L TS/FL R+R VR4R CND A/C M A/C M A/C SHOP TOT/0UT

oum1B1 0.0000 0.0000 .0800 0.0000 0.0000 1.5480 0.0000 1.0560 2.6840
|
—_— :
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MTTR BY TASK PER LRU

SUBSYSTEM-DUM1BY (18100)
AGE F/L TS/FL
LRU-DMS1B1 (18110)
W 0.00000 0.00000
K 0.00000 0.00000
N 0.00000 0.00000
sug 0.00000 0.00000
cuo 0.00000
0.00000  0.00000
Tor/Tsxmﬁ 0.00000

MMH BY TASK PER LRU

SUBSYSTEM-DUM181 (18100)
AGE F/L TS/FL
LRU-DMS18) (18110)
W 0.00000 0.00000
K 0.00000 0.00000
N 0.00000 0.00000
sus  0.00000  0.00000
CND 0.00000
0.00000 0.00000
TOT/TSK 0.00000 0.00000

1. Should be .774
2. Should be 1.548

R&M OUTPUT FOR SUBSYSTEM 1B100 - TEST ONE

CH3E UNSCHEDULED MAINTENANCE

(Continued)

RELIABILITY AND MAINTAINABILITY

MFHBMA=  25.0
R VRHR CND_A/C M _A/C WM A/C SHOP TOT/0UT
.04000 0.00000 .52800 .56800
0.00000 0.00000 0.00000  0.00000
0.00000 0.00000 0.00000  0.00000
0.00000 0.00000
‘ 920007  0.00000 .92000

CH3E UNSCHEDULED MAINTENANCE

RELIABILITY AND MAINTAINABILITY

MFHBMA=  25.0
RR VR+R CND A/C M A/C VM A/C SHOP TOT/0UT
.08000 0.00000 1.05600  1.13600
0.00000 0.00000 0.00000  0.00000
0.00000 0.00000 0.00000  0.00000
—.08000 ©.00000 T.05600  1.13600
0.00000 0.00000
1.647442  (.00000 1.54744

2 - ” o T 22 - Mt e e RGES TR e lial oA BT DT Rt St . b

{Output Option #1]

[Output Option #3]

mufta.&-:u

.
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R&M OUTPUT FOR SUBSYSTEM 1B100 - TEST TWO (Continued)
MTTR BY TASK PER LRU CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DUMIBI (18100) MFHBMA= 25.0

AGE F/L TS/FL R+R VR+R CND A/C M A/C M A/C SHOP T0T/0UT
LRU-DMS1B1 (18110)

W 0.00000 0.00000 .04000 0.00000 .52800 56800
K 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 LOutput Uption #1]
N 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
sus 0. . . . 52800  T.56800
CND  0.00000 0.00000 0.00000
M 0.00000 0.00000 .77400 0.00000 .77400
T0T/Tsk D.00000 O.00000 ~.04000 O0.00000 0.00000 77300 O.00000 52800 T.33200
MMH BY TASK PER LRU CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DIM1IB1 (18100) MFHBMA=  25.0

AGE F/L TS/FL RR YR+R CND A/C M A/C VM _A/C SHOP TOT/0UT
LRU-DMS181 {18110)

W 0.00000 0.00000  .08000 0.00000 1.05600  1.13600
K 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000  [Output Option #3]
N 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
su 0.00000 0.00000 ~.08000 0.00000 T.05600  T.T3600
CND  0.00000 0.00000 0.00000

M 0.00000  0.00000 1.54800  0.00000 1.54800
T0T/7sk 0.00000 0.00000 ~.04000 0.00000 O.00000 T.54800 0.00000 TY.05600 Z.58A00

LM e e R T RNRE - W T
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MMH PER 1000 FH

SUBSYSTEM-DUM1B1 (18100)
AGE F/L TS/FL
LRU-DMS1B1 (18110)
W  0.000 0.000
XK  0.000 0.000
N 0.000 0.000
sus  0.000 N
CND  0.000
M 0.000 0.000
TOT/TSK  0.000 0.000

MAINT. INDEX X 1000

SUBSYSTEM-DUM1B) (18100)
AGE F/L  TS/FL
LRU-DMS1B) (18110)
W 0.0000  0.0000
K 0.0000  0.0000
N 0.0000  0.0000
su 0.0000  0.0000
CND  0.0000
M 0.0000  0.0000
T0T/TsKk T.0000 0.

1. Should be 61.92
2. Should be 30.96

- ru © e . e

R&M OUTPUT FOR SUBSYSTEM 1B100 - TEST ONE (Continued)

CH3E UNSCHEDULED MAINTENANCE

RAR

3.200
0.000
3200

320

CH3E UNSCHEDULED MAINTENANCE

ReR

RELIABILITY AND MAINTAINABILITY

MFHBMA=
VR4R CND A/C M A/C VM A/C SHOP TOT/0UT
0.000 42.240  45.440
0.000 0.000 0.000
0.000 0.000 0.000
0.000 47,7240 4%5.440
0.000 0.000

61.8981  0.000 61.898

RELIABILITY AND MAINTAINABILITY

MFHBMA=
VR+R CND A/C M A/C VM A/C SHOP T0T/0UT
0.0000 21,1200 22.7200
0.0000 0.0000  0.0000
0.0000 0.0000  0.0000
0.0000 211200 27.7200
0.0000 0.00000
36,8000 0.0000 36.8000
7.0000 T.0000 B0 0.0000 oT.T200  59.5200
v""

[Report Option #5}

LReport Option #6]

I-Td-&-.
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R&M OUTPUT FOR SUBSYSTEM 1B100 - TEST TWO (Continued)

MMH PER 1000 FH CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DIM1B] (18100) MFHBMA= 25.0
AGE F/L TS/FL R+R VR+R CND A/C M A/C M A/C SHOP J0T/0UT

LRU-DMS1B1 (18110)

W 0.000  0.000 3.200  0.000 42.240  45.440
K 0.000 0.000 0.000  0.000 0.000 0.000  {Report Option #5]
N 0,000  0.000  0.000 0.000 0.000 0.000
sie TO00 D000 2 IZ0 0000 42280 o520
CND  0.000 0.000 0.000
M 0.000 0.000 61.920 0.000 61.920
ToT/Tsk U000 0000 23200 0000 20000 2 ET.920 2000 FZ.2%W0  TO7.380
MAINT. INDEX X 1000 CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DUMIB] (18100) MFHBMA=  25.0

AGE F/L TS/FL R+ YRR CND A/C M A/C VM A/C SHOP 10T/0UT

LRU-DMS1B1 (18110)

W 0.0000 0.0000 1.6000 0.0000 21.1200 22.7200
K 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (Report {gtion #6]
0.0000 0.0000 0.0000 0.0000

N 0.0000  0.0000
0.0000

sug  U.0000 0.0000 T 22,7200

CND  0.0000 0.0000 0.00000

T.5000
M 0.0000 0.0000 30.9600  0.0000 30,9600
TOT/TSK D.DOO0 O.0000 2 T.5000 O.0000 O.0000 30.9500 O0.0000 2 ZT.TZ00  S35800

_~—an . - sane, : Bl L L L ST IS YR Y T C N
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EVM INPUT PER SUBSYSTEM
EXTENDED FORM 11 INPUT

PRENODE TASK  NEXTNODE SELECTION MSBF or NCLOK ELAPSED TIME IN CREWSIZE AFSC SE
PLOT FOR 1C200 MODE PROB. TENTHS OF HOURS

(0 )F 25. (1 )E .750 AC200 F1C200 AC201 F 25 10200 .95
F1C200 / M1C200 AC201 M1C200 E .75 1C200 9 2 431F0
/ .90 AC201 M1C20) E .04 1C200 1 2 534xy
/ 2431F0 AC201 M1C202 E .04 1€200 22 2 423x%J
/ AC201 R1C200 AC202 E .13 1€200 10 2 431Fy
(1 )E .040 AC201 SHOP AC203 £ .04 1€200 19 2 423XJ
/ M1C201 AC202 SHOP SAC200 D 1200
/ .10 SAC200 QPART D 1C200
/ 2421XB SAC200 W1€200 D 1C200* 23 2 531xJ 1 DSEOD3
/ AC203 SHOP SAC201 D 1200
(Y )E .040 SAC201 Wic201 0 10200* 30 2 423xy 1 DSEO3
/ M1C202 SaC201 QPART D 1€200
/  2.20
Y / 2534xJ
~ /
(1 )E .130(2 )D ....(00)D ....
/ R1C200 SHOP / QPART
/ 1.00 /
/ 2431F0 /
/ 1DSEO2 /
/ (00)D ....
/ *§1€200
/ 2.30
/ 2531XJ
/ 1DSEO3
/ |
{1 )E .O80...ccccveienncenceeaf3 )0 ....{01)D .... '
R1C201 SHOP /*W1C201
1.90 / 3.00
2423%XJ / 2423X%J
5 1DSEO3
(01)D ....
QPART
B s A - bt s e MR : * T St A - ana

-
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R&M INPUT PER SUBSYSTEM 1C200 - TEST ONE

COMPRESSED PLOT FOR R&M

(0 )F 25.(1 )E .830
F1€200 / M1C200

/ 1.00
/1.6431F0
/.01421X8
/.212534XJ
/
(1 )E .170(2 )0 ....(00)D ....
R1C200 SHoP QPART
2.00 /
.765431F0 /
-447423X (00)E .765
/ *W1C200
/ 2.30
/2. 531X
/1. DSEO3
/
(00)E .235
*WN1C200
3.00
2. 423Xd
1. DSEO3




R
R
R
CR
SF
LF
LF
LF
LS
LS
TS
TS
TF

PF

PS

" PS

62

P

sS
ss
MF

*Not valid input of data.

DUMICZ
DMSIC2
DMT1C2
OMTIC2
DUMIC2
DUMIC2
DUMIC2
pumiIC2
DMS1C2
DMT1C2
DMS1C2
DMTIC2
DUMIC2
DUMIC2
OMS1C2
DMTIC2
OMS1C2
DMTIC2
DUMIC2

-1
-1
-1
-2
-1
-1
-2
-3
-1
-1
-1
-1
-1

R&M

1€200
1€210
10220
1€220

OOoO

531XJ
423XJ

2.3 0.0

3.0 0.0

0.0 0.0 0.0

3

~11.00001.00000.0000 .1700

-1
-1
-1
-1
-1

.13000.00000.00000.00000.00000 .00000.0000

INPUT PER SUBSYSTEM 10200 - TEST ONE (Continued)

DESCRIPTION

2 Cross Reference - WUC
#LRU's in subsystem

0 SE - Flightline (FL
431F0 3 7651.6 per g ne tasks
4218 0 447010 Real # crewsize on right.
534xJ 0 212

1 2. AFSC per Shop tasks

1 2. Real # crewsize on right.
0.0 0.0 0.0 0.0 Task time for shop tasks
0.0 0.0 0.0 0.0
1.0 0.0 0.0 Task time for FlightTine

.8300 .1700 .8300 Prob. of occurrence per fL tasks

Prob. of occurrence per Shop task

.04000.00000.00000.00000.00000.00000.0000

DSEQ3*
DSEO3*
25.0 0.0000

0 1 St - Shop

0 1
ReTiabi1ity Wean Values per F.

If DSEO3 is used to do work bench repairs in shop, then DSEO3 should be entered in the test

drawer repair field on this card to allow for repair of the SE DSE03. Therefore, there is no output reflecting the
repair time or use of DSEO03.

-
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R&M INPUT PER SUBSYSTEM 1€200 - TEST TWO

PLOT FOR R&M (Cannot have flightline tasks go to unique shop tasks.)

(0 }JF 25.(1 )E .750
F1C200 / M1C200
/ .90
/ 2431F0
/.01421XB

/

(1 )E .040
Mic201

/ .10

/ 28218

/

(1 ). 040
/ M1C202
/ 2.20
/  2534xJ

/
(1 )€ .130(2 )D ....{0O)D ....

/ R1C200
/ 1.00
/ 2431F0

S R N

(1 )E .040(2 )SEE

R1C201
1.90
2423X4

/ QPART
/
/

/

(00)o ....
/*W1C200
/ 2.30
/ 2531XJ
/ 1DSE03

/
(OO)D soee
*W1C20)
3.00
2423XJ
10SE03

rab




CR
CR
CR

SF
LF
LF
LF
LS
Ls
TS
TS
TF
TF
TF
PF
PF
PF
PS
PS
$S
sS
MF

1

*Not valid input of data.
drawer repair field on this card to allow for repair of the SE DSEO3.

oumMiC2
omMs1c2
DMT1C2
DMTIC2
oumMice
DuMIC2
DuMIC2
DuM1C2
DMS1C2
oMS1C2
DMS1C2
DMTIC2
DuMIC2
ouMiC2
ouMIC2
DUMIC2
DUMIC2
DUM1C2
DMS1C2
DMTI1C2
DMS1C2
DMTIC2
bumiC2

R&M INPUT PER SUBSYSTEM 1C200 - TEST TWO (Continued)

-1 1€200 ©

-1 1€210 0

-1 1€220 0

-2 1C220

-1 0
-1 431F0 431F0 3
-2 423XJ 221x8 0
-3 534XJ 0
-1 531xJ

-2 423xJ

-1 2.3 0.0 0.0 0.0 0.0 0.0 0.0
-1 3.0 0.0 0.0 0.0 ©.0 0.0 0.0
-1 0.0 0.0 0.0 1.0 9 0.0 0.0 3
-2 0.0 0.0 o. 1.9 .1 0.0 0.0 0
-3 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0
-11.00001.00000.0000 .1300 .7500 .1300 .7500 3
-20.00000.00000.0000 .0400 .0400 .0400 .0400 ©
-30.00000.00000.0000 .0000 .04000.0000 . 0

-1 . 13000.00000.00000 . 00000 . 00000 .00000 . 0000
-1 .04000.00000.00000.00000.00000.00000.0000
-1 DSEQ3* 0

-1 DSEO3* 0

-1 25.0 0.0000

repair time or use of DSEQ3.

< e~ -

——O O
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2.
2.
2.

DESCRIPTION

Cross Reference - WUC
#LRU's in subsystem

St - Flightline (FL)

AFSC per Flightiine tasks
Real # crewsize on right.

AFSC per Shop tasks
Real # crewsize on right.

Task time for shop tasks

Task time for flightline
Corresponaing with each AFL( on
LF cara

Prob. of occurrence per FL tasks
Corresponaence with each AFSC on
LF card

Prob. of occurrence per Shop task

St - Shop
ReTiabiTity Mean Values per i

If DSEO3 1s used to do work bench repairs in shop, then DSEO3 should be entered in the test
Therefore, there is no output reflecting the

b 2

e e - e Y 41 e
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EVM DUTPUT FOR SUBSYSTEM 102009

AFSCS AGES
WUC 431F0) 4218 534%J 423%J 531%J DSE03 TOTAL TOTAL
1200 :
ON 64.402 .32 - 7.04 6.06 0.00 0.00 77.84  0.00
OFF 0.00 0.00 0.00 9.603  23.92 16.764  33.52 16.76
acc?
ON 89092.22 4422.50 52755.40 7233.80 0.00 0.00 152501.92 0.00
OFF 0.00 0.00 52.37 16.60 23.92 16.76 92.89 16.76
WUC SUM 64.40 .32 7.04 15.68 23.92 16.76 111,36 16.76

ACC SUM 88096.22 4422.50 52807.77 7250.40 23.92 16.76 T52500.81 16.78
PART8 = QPART  HAS ACTION TAKEN CODE OF Q WITH ACCUM. FREQUENCY = 6.80000 FOR NCLOK = 1C200

Resources required to maintain work unit code (WUC) 1€200.

a. Those beginning with numbers are Air Force Specialty Codes (AFSC;. j.e. human,

b. Those beginning with letters are Aerospace Ground Equipment (AGE) which is also called Support Equipment (SE).
Expected maintenance manhours (MMH) per AFSC for On-equipment maintenance.

Expected MMH per AFSC for Off-equipment maintenance.

Expected AGE (or SE) utilization time for Off-equipment.

Summary of expected MMH for all AFSC's working on subsystem 1C200 - broken out be On- and Off-equipment.

Sumnary of expected AGE (or SE) utilization time for all AGE being used to maintain subsystem 1€200 - broken out by
On- and Off-equipment.

various levels of summaries including accumulative summary across the weapon system.

Spare parts expected frequency of use for Subsystem 10200, ,

An optional output of EVM is a line printer network plot of the Extended Form 11 input. See the EVM input for an
example of the optional plot.
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RUM OUTPUT FOR SUBSYSTEM 1C200 - TEST ONE

AFSC-431F0  §$ 1.00 CR3E UNSCH
MM /K FH COST/KFH
L *63.52400 63.52400
DIMIC2 . T3.52400
AFSC~423Xd § 1.00 CH3E UNSCH
MMH/KFH COST/KFH
OMTIC2 9.60000 9.60000
FL 6.07920 6.07920
DUMIC2 T5.67920 .
AFSC-531%J $ 1.00 CH3E UNSCH
MR /KFH COST/KFH
DMSIC2 23.92000 23.92000
FL 0.00000 0.00000
DMIC2 " .

*EVM value is 64.40

AFSC-534xd  § 1.00

MMH/KFH

FL 7.03840
DUMIC2 .

AFSC-421XB  § 1.00

MM KFH
FL -33200
Dimic2 L

CH3E UNSCH

COST/KFH
7.03840

CH3E UNSCH

COST/KFH
33200

.




AFSC-431F0 § 1.00

REM OUTPUT FOR SUBSYSTEM 1€200 - TEST TWO

CH3E UNSCH
COST/KFH

MMH /KFH
FL 77.84000*
DIMIC2 7783000

AFSC-423XJ § 1.00
MMH/KFH

77.84000
7734000

CH3E UNSCH
COST/KFH

DMTIC2 9.60000
FL 16 . 48000*
DUMIC2 785 DBOO0

AFSC-531XJ § 1.00

MMH/KFH
DMS1C2 23.92000
FL 0.00000

DMIC2 23.52000

*Incorrectly computed values.

9.60000

16.48000
76.08000

CH3E UNSCH

COST/KFH

23.92000
0.00000

They are much too big.

AFSC-534XxJ § 1.00

MMH/KFH
FL 61.36000*
BT.36000

DumMiC2 .

AFSC-421X8 § 1.00

MMH/KFH
FL 61.36000*
DIMIC2 5T.35000

CH3E UNSCH

COST/KFH
61.36000

CH3E UNSCH

COST/KFH
61.36000
57.35000

b g—
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CH3E UNSCHEDULED MAINTENANCE

R&M OQUTPUT FOR SUBSYSTEM 1C200 - TEST ONE (Continued)

RELIABILITY AND MAINTAINABILITY

SUBSYSTEM INHERENT FLIGHTLINE AVAILABILITY

SUBSYSTEM

AVAILABILITY

DUMIC2

MTTR FOR ALL SUBSYSTEMS

.9553!

[Report Option #13 Part 1]

CH3E UNSCHEDULED MATINTENANCE RELIABILITY AND MAINTAINABILITY

SUBSYS  AGE F/L TS/FL RHR VR+R CND A/C M A/C VM A/C SHOP TOT/0UT
puMIC2 0.0000 0.0000 .34002 0.0000 0.0000 .83003 0.0000 .4190 1.5890
[Report Option #13 Part 2]

MMH FOR ALL SUBSYSTEMS CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY

SUBSYS  AGE F/L TS/FL R+R VR+R CND A/C M A/C YM A/C SHOP T0T/0UT

DUMIC2 0.0000 0.0000 .4321 0.0000 0.0000 1.5123% 0.0000 .8380 2.7623

1. Value should be .9625

2. Value should be .2060

3. Value should be .767

4. Value should be 1.534. Is not, because of decimal accuracy lost with extreme values to compress.
[ 3 - R st . A S ™ o .~ " o .




R&M OUTPUT FOR SUBSYSTEM 1200 - TEST TWO (Continuea)

CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM INHERENT FLIGHTLINE AVAILABILITY

SUBSYSTEM AVAILABILITY

DUMIC2 .9625

[Report Option #13 Part 1]
MTTR FOR ALL SUBSYSTEMS '  CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYS  AGE F/L TS/FL R4R YR+R CND A/C M A/C VM A/C SHOP T0T/0UT
OUMIC2  0.0000 0.0000 .20600 ©.0000 ©0.0000 .76700 0.0000 .41900 1.39200

[Report Option #13 Part 2]
MMH FOR ALL SUBSYSTEMS CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYS  AGE F/L TS/FL R+R VR+R CND A/C M A/C VM A/C SHop T0T/0UT
DuMIC2 0.0000 .0.0000 .4120 0.0000 0.0000 1.5340 0.0000 .8380 2.7840
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ROM QUTPUT FOR SUBSYSTEM 1C200 - TEST ONE (Continued)

MTTR BY TASK PER LRU CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINT

SUSSYSTEM-DUMIC2 {1C200) MFHBMA=
AGE F/L TS/FL R VR+R CND A/C M A/C VM A/C SHOP TOT/0UT
LRU-DMSIC2 (1¢210)
W 0.00000 0.00000 .26000' 0.00000 .29900 .55900
K 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
N 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
sue 0.00000 0.00000 .26000' 0.00000 T.28900 | .55900
LRU-DMT1C2 {1c220)
W 0.00000 0.00000  .080002 0.00000 .12000 .20000
K 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
N 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
sus D.00000 0.00000 ~.080002 1.0DODD TR0 T 20000
CND  0.00000 0.00000 0.00000
M 0.00000  0.00000 .83000%  0.00000 .83000
T0T/TSk D.00000 O0.0000C 340003 0.00000 O0.00000  .B3000% O.00000 —.41900  T.58900
1. Value should be .1300
2. Value should bde .0760

3. Value should be .2060
4. Value shouid be .7670

B i LaR v ST PR SO PR S S i i

25.0

[Report Option #1]
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R&M QUTPUT FOR SUBSYSTEM 1C200 - TEST TWO (Continued)

MTTR BY TASK PER LRU CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DWMIC2 |, (1€200) MFHBMA= 25.0
AGE F/L TS/FL R+R YRR CND A/C M A/C WM A/C SHOP T0T/0UT

LRU-DMSIC2 (1c210)

W 0.00000 0.00000 .157531 0.00000 .29900 -45653

K 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000  [Report Option #1]

N 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000

su D.00000 T.00000 ~.T15753) 0.00000 29900 T .35653
LRU-DMT1C2 (1c220)

W 0.00000 0.00000  .048472 0.00000 -12000 .16847

K 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000

2 N 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000

sus 000000 O ~.04B472 T.00000 12000 .

CND  0.00000 0.00000 0.00000

M 0.00000  0.00000 -767004  0.00000 +76700
T0T/Tsk 0.00000 0.00000 ~.Z06003 U.00000 O0.00000 767004 0.00000 41000 T1.392

value should be .1300 because in R&M FL must go to same SHOP entry.
Value should be .0760 because in R&M FL must go to same SHOP entry.
Value is correct
Value is correct

B WM —
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R&M OUTPUT FOR SUBSYSTEM 1C200 - TEST ONE (Continued)

MTTR AS % OF TOTAL CH3E UNSCHEDULED MAINTENANCE ~ RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DIMIC2  (1C200) MFHBMA=  25.0
AGE F/L  TS/FL R VR#R  CNDA/C MA/C  WMA/C  SHP  TOT/0UT

LRU-DMSIC2  (1C210)
N 0.000  0.000 16.362) ¢ g0

, 18.817 35.179

K 0.000 0.000 0.000 0.000 0.000 0.000 [Report *Option #2]
N 0.000 0.000 0.000_ 0.000 0.000 0.000
SuB  D.000 0.000 Y6.362! 0.000 18.817 I/

LRU-DMTIC2 (1cz20)

W 0.000 0.000 5.0352 0.000 7.552 12.587
K  0.000 0.000 0.000 0.000 0.000 0.000
N 0.000 0.000 0.000 0.000 0.000 0.000
sus  0.000 0.000 ~5.0352 0.000 ~7.552 12387
CND  0.000 0.000 0.000
N 0.000 0.000 52.2344  0.000 52.234
sus  0.000 “0.000 2T.3973 0.000 0.000 T2.2384  0.000 26.369  T00.000

*For this run, only subsystem 1200 was selected to have this output report.

1. Value should be 9.339
2. VYalue should be 5.460
3. Value should be 14.799
4, Value should be 55.101

1 4
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R&M OQUTPUT FOR SUBSYSTEM 1C200 - TEST THO (Continued)

MTTR AS % OF TOTAL CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DWMIC2 (1C200) MFHBMA= 25.0
MEF/L  TSFL RR O VRR CNDAC  MAC WA SHWP  ToT/out

LRU-DMS1C2 (1€210)
] 0.000 0.000 1M1.3174

0.000 21.480  32.797
K 0.000  0.000 0.000 0.000 0.000 0.000 [Report* Option #2]
N 0.000 0.000 0.000 0.000 0.000 0.000
.8 T D00 VI g o4 21.480  32.797
LRU-DMTIC2  (1€220)
W 0.000 0.000 3.4822 0,000 8.621 12.103
LR i S il i e
N - L) . o L] L)
sup OO0 OO0 TEER O : 1270
o oo 0000 1014 0.000 56.301
Nooo. 0.000 55, .0 .
sus OO0 U000 TR 0000 U000 . 0.000 .07 00000

*For this run, only subsystem 10200 was selected to have this output report.

1. Value should be 9.339
2. Value should be 5.460
3. Value is correct
4. Value 1s correct
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MMH BY TASK PER LRU

SUBSYSTEM-DUM1C2 (1€200)
AGE F/L TS/FL
LRU-DMS1C2 (1c210)
W 0.00000 0.00000
K 0.00000 0.00000
N 0.00000 0.00000
Sug 0.00000 0.00000
LRU-DMT1C2 (1c220)
W 0.00000 0.00000
K 0.00000 0,00000
- N 0.00000 0.00000
= sus 0.00000 ©.00000
CNO  0.00000

M 0.00000 0.00000
TOT/TSK 0.00000 0.00000

1. Value should be .2600
2. Value should be .1520
3. Vvalue is correct

4. Vvalue should be 1.53400

R&M QUTPUT FOR SUBSYSTEM 1C200 - TEST ONE (Continued)

CH3E UNSCHEDULED MAINTENANCE

RELIABILITY AND MAINTAINABILITY

MFHBMA=
R VR4R CND A/C M A/C VM A/C SHOP TOT/0UT
.315121 0.00000 .59800 91312

0.00000 0.00000 0.00000  0.00000

0.00000_ 0.00000 0.00000  0.00000

— 315721 7.00000 —59800 .91317
.096962 0.00000 .24000 .33696

0.00000 0.00000 0.00000  0.00000

0.00000 0.00000 0.00000  0.00000

0.00000 0.00000
1.512264  0.00000 1.51226

—————————
T Ty e - S

25.0

[keport Option #3]




B

4]

R4M OUTPUT FOR SUBSYSTEM 1C200 - TEST TWO (Continued)

MMH BY TASK PER LRU CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-OWMIC2 {1C200) MFHBMA= 25,0

AGE F/L TS/FL R VR+R CND A/C M A/C M A/C SHOP TOT/0uT
LRU-DMSIC2 (1c210)

W 0.00000 0.00000 .31506) 0.00000 .59800 91306
K 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000  [Report Option #3
N 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
sus T.00000 O.00000 ~.31505! U.00000 —59E0 TR
LRU-DMT1C2 (1¢220)
W 0.00000 0.00000 .096942 0.00000 .24000 .33694
K 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
N 0.00000 0.00000 0.00000 0.00000 0.00000  0.00000
CND  0.00000 0.00000 0.00000

M 0.00000 0.00000 1.53400'  0.00000 1.53400
101/15k T-00000 0.00000 —-ATZ00° U-00OO0 OU00000 T.53A004 0.00000 IR0 Z.7680

1. Value should be .2600
2. Value should be ,.1520
3. Value is correct
4. VYalue is correct

. e —
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R&M QUTPUT FOR SUBSYSTEM 1C200 - TEST ONE (Continued)
MMH AS % OF TOTAL CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DIMiIC2 (1C200) MFHBMA= 25.0
AGE F/L TS/FL RHR VR+R CND A/C M A/C VM A/C SHOP TOT/0UT
LRU-DMS1C2 (ic210)
W 0.000 0.000 11.408) 0.000 21.648  33.056 )
K 0.000 0.000 0.000 0.000 0.000 0.000 [Report* Option #4)
N 0.000 0.000 0.000 0.000 0.000 0.000
sug  T.000 0.000 1T.Z081  0.000 U888 33.0%
LRU-DMTIC2 (1c210)
W 0.000 0.000 3.5102  0.000 8.688  12.198
K 0.000 0.000 0.000 0.000 0.000 0.000
N 0.000 0.000 0.000 0.000 0.000 0.000
» SuB  0.000 0.000 35102 0.000 8688 12.198
w
CND 0.000 0.000 0.000
M 0.000 0.000 54.746%  0.000 54,746
TOT/TSKk  0.000 0000 149183 OT.000 . 0.000 X744 0.000 30.337 T00.000
*For this run, only subsystem 1200 was selected to have this output report.
1. Value should be 9.340
2. Value should be 5.460
3. Value should be 14.799
4. Value should be 55.101
— e WW
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RM OUTPUT FOR SUBSYSTEM 1C200 - TEST TWO (Continued)

MMH AS % OF TOTAL CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-OUMIC2 {1€200) NFHBMA= 25.0
AGE F/L IS/FL RHR YR+ LR A/C M a/C W A/C SHOP TOT/0UT

LRU-DMSIC2 (1€2%0)

" 0.000 0.000 n. 11" 0.000 21.480 32.797
N 000 00w 000 000 Oow  Ologg |erertt Getion e
N . o. L) o il »
sus  J.000 5.000 T OO TA80 372,757
LRU-DMT1C2 (1C210)
W 0.000 0.000 3.4822  0.000 8.621  12.103
TN 000 000 000 0.00 000 0000
N 0. J Ad @ o .
CND 0.000 0.000 0.000
M 0.000 0.000 55.1014  0.000 55.101
T0T/TSk  0.000 3000 TIT53 DO 0.000 . 0.000 3007 .
*For this run, only subsystem 1C200 was selected to have this output report.
1. Value should be 9.340
2. Value should be 5.460
3. Value is correct
4. Value {s correct
,f
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R&M OUTPUT FOR SUBSYSTEM 1C200 - TEST ONE (Continued)

MMH PER 1000 FH CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DUMIC2 (1c200) MFHBMA=  25.0
AGE F/L TS/FL RHR VR+R CND A/C M _A/C VM A/C SHOP 107/0UT

LRU-DMS1C2 (1c210)

- —

W 0.000 0.000 12.6051  0.000 23.920 36.525
K 0.000 0.000 0.000 0.000 0.000 0.000 {Report Option #5]
N 0.000 0.000 0.000. 0.000 0.000 0.000
sus  0.000 0.000 T2.605! TO0.000 TBIX TWIX
LRU-DMTIC2 (1c21%0)
W  0.000 0.000 3.8782  0.000 9.600 13.478
K 0.000 0.000 0.000 0.000 0.000 0.000
N 0.000 0.000 0.000  0.000 0.000 0.000
& sus  0.000 0.000 3.878¢ 0.000 5600 T3ATE
CND 0.000 0.000 0.000
M 0.000 0.000 60.4904  0.000 60.490
TOT/TSK 0,000 7.000 T16.4833 U.000 0.000 %0.2904 0.000 3TN TI0.4% .
|
&
1. Value should be 10.400-W; Separate path from R's to shop
2. Value should be 6.080-W Separate path from R's to shop i
3. Value is correct "
4. Value should be 61.36. Accuracy down because of extremes in values to compress.
- e i
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RWM OUTPUT FOR SUBSYSTEM 1C200 - TEST TWO (Continued)

MM PER 1000 FM CH3E UNSCHEDULED MAINTENANCE RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DAMIC2 {1c200) MEHBMA®  25.0
AGE F/L TS/FL R VR4R N N/C M A/C VM A/C.  SHOP TOT/0UT
LRU-DMS1C2 (1¢c210)
W 0.000 0.000 12.602! 0.000 23.920  36.522
kK 0.000 0.000 0.000  0.000 0.000 0.000  (Report Option #5]
N 0.000 0.000 0.000  0.000 0.000 0.000
sy 0.000 0.000 YV2.802' U0.000 23.920 Z6.527
LRU-DMTIC2 (1¢210)
W  0.000 0.000 3.8782  0.000 9.600 13.478
Dok o oo % i So
' N * [ [ [ [ -
2 sue D000 OO0 3.V U.000 50 13.4%8
CNO  0.000 0.000 0.000
M 0.000 0.000 61.3604  0.000 61.360
TOT/TSK U000 O.000 T5.4803 U000 2 D.000 2 STLISO* OO0 IBAW  TITIED

1. Value should be 10.400~Wy Separate path from R's to shop
2. Value should be 6.080-W2 Separate path from R's to shop
3. Value is correct
4, Vvalve is correct




MAINT. INODEX X 1000

RLM OUTPUT FOR SUBSYSTEM 1200 - TEST ONE (Continued)

CH3E UNSCHEDULED MAINTENANCE

SUBSYSTEM-OUMICZ  (1€200)

AGE F/L TS/FL
LRU-DMS1C2 (1c210)

W 0.0000 0.0000
K 0.0000 0.0000
N 0.0000 0.0000
sus  U.0000 U.0000

LRU-OMT1C2 (1C210)

W 0.0000 0.0000
K 0.0000 0.0000
N 0.0000 0.0000

Sug 0.0000 0.0000

Ly

CND  0.0000
M 0.0000  0.0000
TOT/TSk 50000 00000

Value should be 5.200
Value should be 3.040
value should be 8.240
. VYalue should be 30.680

BN =
bag)

R

10.6000!
0.0000
0.0000

Y0.30001

.20002

T3.50003

RELIABILITY AND MAINTAINABILITY

MFHBMA=

VR4R CND_A/C M A/C VM A/C SHOP T0T/0UT
0.0000 11.9600  22.3600
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.3000 TI600  2Z2.3600
0.0000 4.8000 8.0000
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 0.00000

33.20004  0.0000 33.2000

e 3

25.0

(Report Option #6
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R&M QUTPUT FOR SUBSYSTEM 10200 - TEST TWO (Continued)

MAINT. INDEX X 1000 CH3E UNSCHEOULED MAINTENANCE  RELIABILITY AND MAINTAINABILITY
SUBSYSTEM-DWMICZ  (1C200) - MEHBMA=  25.0
AGE F/L TS/ R VR CND AL  MA/C  VMA/L  SHP  TOT/OUT

LRU-DMSIC2  (1C210)

W 0.0000 0.0000 6.30121 0.0000 11.9600 18.2612
N 00000  0:0000 _0.0000 0.0000 Diooo 0oy Lt peien €]
N ’ - * L4 » 2
sus 0.0000  0.0000 ~6.3012! 0.0000 TI800  18.2612
LRy~DMTICZ (1c210)
¥ 0.0000 0.0000 1.93882 0.0000 4.8000 6.7388
N D000 00M0  0:000 0.0000 0.000  0:0000
» N . » o o Il 0
® sug D000 2 OIOOO0 1.3 D.OOOO TBOO0 67388
(ND  0.0000 0.0000 0.00000

M 0.0000 0.0000 30.68004  0.0000 30.6800
107/Ts¢ 50000 O0.0000 “E.ZA00° U000 O.0000 30.58004  0.0000 T6.7600  55.6800

. Value should be 5.200
Value should be 3.040
Value {s correct :
Value is correct . i
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APPENDIX B: COMPRESSING NETWORKS USING
CREW SIZE FIELD FOR TEST ONE OF R&M

An attempt was made to allow more than one of the same kind of task to be
entered into the same network in the R&M program. For example, this would be
most valuable for a fuselage network where several different AFSCs may have
similarly coded tasks on different components. Users would still have to
limit their task actions codes to those of the Generalized Maintenance Action
Network of the R&M model, but could then compress the similarly coded tasks
for different AFSCs into one summary task entry with the weighted crew sizes.
This conversion from Figure B-1 to B-2 is accomplished by computing

E(i) X C(i) X T(i)
cw(i) = i
Y E() X Tc
1

where CW(i) = the weighted crew size value for AFSC (i)
E(i) = mutually exclusive conditional probability of task (i)
C(i) = crew size for AFSC (i) on task (i)
T(i) = time for task (i)
Te = time to be used on compressed task

This approach produced correct maintenance manhour output values; however,

the mean time to repair, subsystem availability, and other outputs which did
not use the weighted crew size in their computation were then invalid.
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£.005 R 3.0 hr.

2*328X3

£.003 R 4.0 hr,

1+427X5

E.030 R 3.7 hr.

2*431R1 . E.54 _ NoShop

GA1D04

E.046 R 2.9 hr,

2*43181

E.443 M 1.4 hr,

E.46 - Shop

— o —

<\ E.‘zg " ].5 hr.

\ E.001 M 2.0 hr,

2*321x1

E£.001 M 1.0 hr,

2*328X3

o

E.118 M 1.7 hr.

1%427X0

.011 M 1,5 hr,

2%427X0

032 M 1.2 hr,

1%427X0

E.028 M 2.1 hr,

2*431R1

122 M 1.1 hr.

1%4318)

031 M .9 hr,

2*43181

Figure B8-1 Portion of Fuselage Network For LCOM From Extended Form 1)
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Figure 8B-2

b4

.015 328X3
.113 4317
.136 43181

GA1D05

User Input of
H factor of -.54

Shop

012 321X1
.006 328X3
.697 427X0
117 8270
.342 431R1
£.344 M 1.0 hr. .552 4318]

Portion of Fuselage Network Compressed for RIM
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APPENDIX C:

JOB FLOW FOR TEST RUNS OF R&M

6/7/8/9
End of Job
A i

eport Option
#'s 1-13

AFSC-SE
Report List .

[3 AFSC's & SE's

Col. 1-13

Copied to
1f. TAPE4®

# Subsystems
Cols. 1-2

pData Base
Title

r 7/8/9 card

[ JCL

" 21JM, T100, 10250, CM125000.
ATTACH, PROG, RANDMFSE.
@CoPYBR, INPUT, TAPEM. ’

P,

REWIND, TAPE4.
FTN, I=PROG, R=3. .
. LGO, PL=20000.
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